APPENDIX 7-10

| Sedimentation Pond Calculations
(As-Built)

I hereby certify that the design

contained herein was prepared by

myself and is true and correct to
the best of my knowledge.

Gl ad 3 1,
. Richard B. White, p.E.
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-- SEDFC —--—
SEDIMOT II MODEL FOR THE IEM FC/XT
‘ CONVERTED EY TECH ENGINEERING INC.
VERSION 1.10 NOVEMEER 17.1983

**************************************************** I A W P

B kT T S Rt L S e TR 2 2 2 b b bbb il i gl b b el
P 3 He Fe T U T U e U e He T He T F e F e He P e e o e T I e He I Fe e H I I I I H I I F A I N
UNIVERSITY OF KENTUCKY COMFUTER MODEL
OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEFARTMENT
THE Uk MODEL IS A DESIGN MODEL DEVELOPED TO FREDICT
THE HYDRAULIC AND SEDIMENT RESFONSE FROM SURFACE
MINED LANDS FOR A SFECIFIED RAINFALL EVENT (SINGLE STORM)
VERSION DATE 9-23-83 '
DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMFLOYEES
ACCEFT ANY RESFONSIBILITY OR LEGAL LIARILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

e 3 I Fe I I B e B H I I eI I B I I T F I I I B I I N TR HHHFHHEXARERFREEERREREN ST NN
B O R R e s o s 2 2 L Dl b bbb b b b b b bl bbb bbb
36 3 3 e e He e H I I I e I I I He I T e I H I I I I I 3 I I I I 6 T I I Fe I I I I I I I I I I I I I I I I I AW

THE FOLLOWING VALUES ARE NOwW FREDICTED BY SEDIMOT II.

THEY CAN BE FOUND IN SUMMARY TAELES.

1. FERIOD OF SIGNIFICANT CONCENTRATION

2. VOLUME WEIGHTED AVERAGE SETTLEAEBLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION

T. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING FEAK 24 HOUR FERIOD

4. ARITHMETIC AVERAGE SETTLEAELE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION

S. ARITHMETIC AVERAGE SETTLEAELE CONCENTRATION
DURING PEAK 24 HOUR FERIOD

ALL CONCENTRATIONS ARE IN ML/L.

* %k %k % % %k & %k %X X ¥ X * ¥ ¥

¥k % k¥ ok % ¥ ok Xk ¥ X ¥ k¥

I A 3 T T e U e He I T I I I e I o H e I B I I I I I I I I I I I I T I I I I I H I I I I3 I
B R e R 2 = L L L Ll b b b b b b i
WATERSHED IDENTIFICATION CODE

AS-BUILT GENWAL SEDIMENTATION FOND (12/30/86) — Z5-YR 24-HR STORM
R e R Rt chat b bt b i it b b ch B B il




INPUT FARTICLE SIZE-PERCENT FINER DISTRIEUTIONS

. SIZE.MM < 250 L 100 ¢ OIS0 SO10 SO0 L]
. Q00
FCT FINER NO. 1 100,000 S0.000 I5.000 19.000 15,000 6.000
. OO0
FRERERRREENEHXEEXEEX%F INFUT VALUES»SF ¥ % xFHFEnpadk® ks wdwe

STORM DURATION = 24,00 HOURS
FRECIFATION DEFTH = 2o INCHES
SFECIEIC GRAVITY = 2.80

LOAD RATE EXFONENT FACTOR = 1.50
SUBMERGED BULE SPECIFIC GRAVITY = 1028




NN A e e T R R e, R e e TR
JUNCTION 1. BRANCH 1. STRUCTURE 1
S R L T i B S e el e

#%% HYDRAULIC INFUT VALUES FOR SUBWATERSHEDS ***

WATER

AREA CURVE TG TT ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HRK K—=HRS X HYDRO
1 2.62 21: 00 L Q70 . 000 : Q00 + 00 'l a)
) S.74 6. 00 +176 . Q00 R elele . 00 =0
3 2:1% 7500 . 080 . 000 . 000 .00 . O
#%% SEDIMENT INFUT VALUES FOR SUBWATERSHEDS ##*#%
WATER SEG SOIL LENGTH SLOFE CF FART SURF
SHED NUM K FEET FCT VALUE OFT COND
1 1 00 .0 .00 . OO0 1.6 50
5% 1 - 6 o) 00 . QOO0 1. Wl
b 1 . 00 .0 sy M) . Q00 1.0 S0
*%x%# GENERATED DATA FOR INPUT INTO STRUCTURE 1 Fo e
#%% FPARTICLE SIZE DISTRIBUTION OF SEDIMENT *#+
SIZE.MM . 2500 1000 L0500 <100 L0050 LG
FERCENT FINER . 0000 . 0000 . QOO0 . 0000 . QOO0 L0000
SIZE.MM i TS |
FERCENT FINER . Q000
*%% HYDROGRAFH AND SEDIMENT GRAFH *%*%*
(TWO CONSECUTIVE VALUES PER LINE?
TIME DISCHARGE SED DISC *#¥*¥%¥ TIME DISCHARGE SED DISC
(HR) (CFS) (MG/L) * (HR) (CFS) (MG/L)
‘ .00 s lale) . 000 #* 10 . OO0 . 000
. 20 . QOO0 . 000 4 . 30 . 000 . 000
.40 . 000 . 000 * 50 « 000 A uln}
.60 . Q00 . Q00 e i 70 alale . 000
« 80 « Q00 . Q00 * .90 . 000 L 0O00
1.00 « 000 . 000 »* 1410 . 000 . QOO0
1 .20 . Q00 . OO0 e 1,56 . 000 . D00
1.40 . 000 . OO0 a 1 .50 . QOO0 alele)
Lo a0 . 000 . 000 S 1.76 . 000 . QOO0
1.80 . Q00 . QOO0 % 1.90 . Q00 ulals)
2 00 < 000 < Q00 * 210 « QOO0 . OO0
220 elels) . 000 > e . Q00 . 000
2.40 . 000 « OO0 * o 80 . 000 . 000
2.60 - 000 . 000 * 2.70 . OO0 aleln)
2.80 OO0 L 000 * 2.90 . 000 . OO0
3. 00 . 000 . 000 w* B kO . 000 . 000
Be 2l . Q00 L 000 * SiB0 « QOO0 < QOO0
.40 ulaly} . Q00 * T.50 . Q00 . 000
S. 60 <000 . OO0 s & 70 . 000 . 000
.80 . QOO0 . OO0 * 3. 90 . 000 . 000
4,00 . 000 . OO0 o 4,10 . Q00 . 000
4,20 . Q00 . 000 * 4,30 . 000 . QOO0
4.40 . OO0 L 000 * 4.50 . 000 L QOO0
4,60 . Q00 . D00 s 4.70 . 000 B
4.80 L OO0 . 000 » 4.90 . 000 L 000
=00 L OO0 . OO0 * .10 . D00 )
S0 . 00O0 0 E S.50 . 000 . OO0
. .40 . OO0 . 000 * SagR S DY L 000
S 68 R 1) L 000 * s.70 L OO0 L 000
S. 80 . 000 L D00 > =.90 L0000 L 000
E. 00 . Q00 . 000 * &6.10 5 25! . OO0
B ) - E1T L OO0 * 6l 30 cO15 L 000
£ an L0 A OO0 > s S JO1R b T em




- - -

6.80
Ton Q0
F a0
7.40
7 .60
7.80
8.00
s 20
8. 40
8. &0
8. 80
S. 00
Q.20
2.40
Q.60
9.80
10, Q0
10.20
10.40
10.60
10.80
11 o6n
11.20
11.40
11.60
11.80
S ) &

2 )

Slpniin s
12.40
2060
25 R
135506
il
132.40
13.60
135,86
14.00
14,20
14.40
14,60
14.80
hi<pa @ 18]
1520
1S.40
15.60
15, 86
16.00
16.20
16.40
16.60
16.80
17 610
17. 520
17.40
17.60
17 B
18. 00
18,20
18. 40
18.60
18.80
19,00
19020
19,40
10 m=i0)

g 10 il
I o e
V028
<GS0
e e
et
038
6 0 T
wOST
« 065
« D6
. Gl S
. 088
. 093
+:3:.10
a1 1S
121
. 162
5169

£
. -t

il
26l
. 449
. 489
4,641
6.704
B 717
2:896
2.49%9
1.724
1.39Y
1.5
1.26b6
14198
s
« P29
+<829
. 660
616
ST
- 2860
Pl
s S&S
s aad
bk
ke
T
. 404
o D
o o758
.ob4
e
Bl
Foaarn
. 348
.46
.45
. 345
.46
e l7
.47
. 248
. 249
ETT

&N

B
. OO0
. QOO
. QOO
P80 )
. OO0
. OO
. Q00
+ OO0
. QOO
. 000
. OO0
QOO
. OO
« QOO
« OO0
« OO0
I )
. QOO
. OO
a0
S0IEXC)
68
. OO0
« YOG
. QDO
OO0
. QOO0
. 00
« OO0
. OO0
e OO
+ 08B0
. OO0
. Q00
=00
< OO0
. OO0
- 00
. OO0
. OO
. 000
. Q00
. 000
- OO0
. Q00
« QOO
< QOO0
. 000
« QOO0
. QOO
elsle
e OO
. Q00
« QOO
. OO
. QOO0
. OO0
« B0
B 6 19)
< OO0
. OO0
o 00
S 00
(RYRYE

AR LB EERAERFEE AP IRA RSN AR E LR R R L E T N8 ok ok ok ok ok ok k¥ K ¥ ok ok ok ok ok ok ok ok k¥ kK&

6.0
7. 1O
To 2t
A
FANTAR,
7 . 0
8.10
8130
8.90
g8.70
8.0
?.10
Q.30
2.30
.70
.90
1050
16,50
o (0t s )
105 76
10090
11,10
i DA @
11.50
14, 70
1190
230
12,350
2,50
12 Z0
12.50
13510
12.30
15.90
13.70
135490
14.10
14.30
14.350
14,70
14.90
185.10
15,50
15. 51
15.70¢
185 70
16.10
16.30
16.50
16.70
16.90
1710
1730
1 7.0
17 .76
17590
18.10
18. 30
18, S0
18.70
18. 90
19,410
19,30
e .S
1:6). T

024
A6 oyt
8 R
« OS2
. 034
SOST
BTG |
LSS
ST
s 16T
071
. 086
$1091
. G25
a1 9es
=118
« 158
16D
s by g
. 244
st
427
. 469
st O
Sat7l
TS0
S T& 7
2 861
2.443
1.654
1.560
1. 807
1. 2506
1. 370
s V0
B9
« 898
. 634
<802
: 9Ee
eI 7
. 968
. 6D
Egre 16
el
sineielty
422
.89
SO
w67
sa61
T -]

)
o o e

. 349
. 347
. 346
. J4%5
. 345
. 346
. 347
. 548
. 548
. 249

soan)

=

TR T T

w UHOGH

OO

. OO0
. OO0
. OO0
. QOO
« QOO0
. E1O0)
. OO0
. GO0
» O
200
. QOO
« QOO
. OO0
<. CHDE)
. OO0
- )
. OO0
<Q0OG
. QOO0
T el T T
. QOO0
. Q00
. Q00
. Q00
. OO0
« QOO0
. 000
. Q00
. 000
. D00
. OOQ0
. 000
. Q00
. Q00
. 000
. 000
« 000
. 000
. Q00
. 000
. VOO
. 000
- D00
. OO0
. Q00
sIslnl
. OO0
. Q00
« OO0
. QOO0
. OO0
< OO0
. OO
. 000
. QOO0
. 00
.00
L G0
OO0
OO0
. 000

(RIRTA}



20. 00 W . 000 * SE 1.0 . 281
20:.20 V274 L Q00 - B D . 264
20.40 « 258 . 000 - 20080 SN '} o
20. 60 e b ey . 000 * 20 70 s -3 |
20580 . 249 Ao (W e, * 26y, PO .248
21. 00 . 246 . 000 * 21,10 . 245
a1 20 . 244 OO B 21,350 . 247
21.40 . 242 . 000 B 2180 .241
21.60 . 240 . 000 * 2176 . 240
21 .80 . o . OO0 * 295 90 R

22.00 Benss) . Q00 4+ 2. 10 238
e 20 T . Q00 * 22530 g,
22.40 Ay « Q00 * oD SIS0 e

UG 18, L2 « Q00 * LR 70 L2T9
2o B et . 000 * 220 oD

235,00 . 240 . Q00 s a1 . 240
25.20 . 240 . Q00 * 23,30 . 240
22.40 . 240 . Q00 * Tean . 240
2D 60 28] < OO0 * T 70 .241
23.80 2] . 000 * 25,90 1 0e
24,00 106 « OO - 24.10 097
24,20 . 076 . Q00 * 24.30 . 060
24.40 . 048 « QOO0 + 24,30 . 040
24,60 . 036 . Q00 = 24.70 » 032
24,80 . 028 . 000 * 24,90 .024
28.00 w021 . 000 * [958 .018
25.20 L OIS . 000 3 25 L0 12
25. 40 L010 < OO0 S el MBSO, . Q08
25. 60 ' . 006 . QOO0 * REL T . 004
28.80 . Q03T . 000 * 2% .90 .02
26.00 +O0 1 . Q06 * 2610 . Q00

O OE X FE K K FE E K FE KK FE K FFEEFEEEEEFEEFE RN

FPOND RESULTS

oW B E K FE K K OFE K E E K EF K FEFEFFE R KX R EERFEEF

#xwx% CONTROL VARIABLES OFTIONS wx##%

FLOW FRACTN 1SDO NRHF NSF NCSTR
. 0 o 300 11 2

*xx%® DROF SPILLWAY INFUTS *»w*x

ENTRANCE LOSS COEFFICIENT = 1.0000

BEND. LOSS ' COEFFITLIENT = . S000

WEIR COEFFICIENT = e S0 1 U00

ORIFICE COEFEICIENT = . 6000
MANNING COEFFICIENT = . 0240

BEARREL DIAMATER = 12,00 . INGHES
RISER DIAMETER = 24.00 INCHES
LENGTH. OF FPIPE = 92.00 EEET:
VERTICAL HEAD DROF = 16,008 "FEET

*xx#%x BASIN GEOMETRY »#***

STAGE AREA AVERAGE DEFTH DISCHARGE CAPACITY

(FT) (ACRES) (FT) (CRS) (ACRES-FT)

. 00 . 086 . 00 o DCY o D0

ol . 092 .49 L 00 404
1500 . 098 .98 .00 .09
150 . 104 1.45 « OO .14
200 110 1.92 SO0 0
T O0) 129 2.81 SR Bzl ¢
4,00 . 140 3.67 . 00 .45
S, 60 » 167 4.97 .00 L 69
6.10 « 179 e D6 6.89 <78
6. 60 . 188 A 7.41 <87
o ) D199 el 2 il b7 4

4esae QTARM FUFKNT SHMMARY x®*xx>

D
AN
SO0
LAY
. OO0
. QOO0
s QO
« GO0
. QOO0
< IO
. OO0
. OO0
« OO
OO0
) ]
. OO0
o RO
< BICIG)
SO
SO0
G
. D00
o G
. QOO
. OO0
. OO0
. OO
B Tl
. OO
+ CYOIG0
DO



TURBULENCE FACTOR

FERMANENT FOOL CAFACITY

DEAD STORAGE

TIME INCREMENT OUTFLOW

VISERSLTY

INFLOW RUNOFF VOLUME

OUTFLOW ROUTED VOLUME

STORM VOLUME DISCHARGED (FLUG FLOW)

FOND VOLUME AT FEAK STAGE

FEAK. STAGE

PEAK. INFLOW RATE

FEAK. DISCHARGE RATE

FEAE. INFLOW SEDIMENT CONCENTRATION

FEAK EFFLUENT SEDIMENT CONCENTRATION

FEAK EFFLUENT SETTLEABLE CONCENTRATION

FEAK EFFLUENT SETTLEAELE CONCENTRATION

STORM AVERAGE EFFLUENT CONCENTRATION

AVERAGE EFFLUENT SEDIMENT CONCENTRATION

EBASIN TRAF EFFICIENCY

DETENTION TIME OF FLOW WITH SEDIMENT

DETENTION TIME FROM HYDROGRAFH CENTERS

DETENTION TIME INCLUDING STORED FLOW

SEDIMENT LOAD DISCHARGED

FERIOD OF SIGNIFICANT CONCENTRATION

VOLUME WEIGHTED AVERAGE SETTLEAELE
CONCENTRATION DURING FERIOD OF
SIGNIFICANT CONCENTRATION

VOLUME WEIGHTED AVERAGE SETTLEAELE
CONCENTRATION DURING PEAE 24 HOUR
FERIOD

ARITHMETIC AVERAGE SETTLEAEBLE
CONCENTRATION DURING FERIOD OF
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. April 26, 1988

Mr. James Leatherwood

EarthFax

EarthFax
Engineering Inc.

Utah Division of 0il, Gas and Mining Engineers/Scientists
355 West North Temple 7324 South 1300 East
3 Triad Center Suite 100
Suite 350 Midvale. Utah 84047
Salt Lake City, Utah 84180-1203. Telephone 801'561-1555

Subject: 1Initial Certification of the Crandall Canyon
Mine Sedimentation Pond

Dear Mr. Leatherwood:

During construction of the Crandall Canyon Mine sedimentation
pond, I personally examined construction progress. In December
1986, subsequent to completion of construction, I prepared an
analysis of the as-built characteristics of the sedimentation
pond and compared the results of this analysis with the
applicable regulatory requirements. The results of this analysis
indicated that the pond was constructed in accordance with the
applicable regulations of the Division. This as-built analysis
was submitted to the Division by Genwal in January 1987 and
. subsequently re-submitted with the revised Mining and Reclamation -
Plan (MRP) in February 1988 (as Appendix 7-10 of that MRP).

Based on my examinations and reviews, I provide the following
information and initial certification concerning the Crandall
Canyon Mine sedimentation pond. This initial certification: is
submitted in accordance with Section 817.49(h) of the Coal Mining
and Reclamation Permanent Program Regulations as promulgated by
the Utah Board of 0il, Gas and Mining.

Monitoring Procedures and Instrumentation

The dam and pond will be inspected quarterly using the form
provided in Figure 7-19 of the MRP. These inspections will
include an examination of the embankment, abutments and
foundation, spillway, pond basin, and outlet. Particular
attention will be paid to identifying and gquantifying
seepage, slumps, and sinkholes. Any repairs required as a
result of these inspections will be made immediately.

A piezometer has been installed in the dam at the location
noted on Plate 7-4a of the MRP. Water level measurements
will be collected from this piezometer on a monthly basis
during operation of the pond. In addition, water-level
‘ measurements will be collected on a weekly basis for a
period of one month immediately following full-scale
cleanout of the sedimentation pond. If the post=-cleaning
water levels show no significant variation (as determined in
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consultation with the Division) during the first month
following cleanout, monitoring will return to a monthly
schedule. If significant water-level changes occur in the
piezometer during the first month following cleanout or if
there is other evidence that the embankment is rapidly
saturating, Genwal will contact the Division within a 15-day
period of the water-level changes and mutually agree upon
additional monitoring and remedial-action requirements.

Design Depth and Elevation of Impounded Waters

The design depth of water in the as-built sedimentation pond
when filled to the top of the principal spillway is 12.5
feet (an elevation of 7782.5 feet above msl). During
outflow of the spillway design event (runoff resulting from
the 25-year, 24-hour precipitation event), the depth of
water in the as-built pond is 13.0 feet (an elevation of

7783.0 feet above msl). These elevations are noted on Plate
7-4a of the MRP.

Existing Storage Capacity of the Dam

The as-built storage capacity of the dam at the elevation of
the top of the principal spillway is 1.06 acre-feet. During
outflow of the design event, the storage capacity of the dam
is 1.14 acre-feet (compare Plate 7-4a and page 3 of 7 of
Appendix 7-10 of the MRP).

Fires in Construction Material

No materials were used during construction of the dam or

sedimentation pond that had previously been subjected to
fire.

Dam Stability

No other aspects of the dam were noted that were not
accounted for in the stability analysis presented in
Appendix 7-6 of the MRP that would adversely affect the
stability of the dam.
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I hereby certify that the information contained in this report
was prepared by myself and is true and correct to the best of my
knowledge.

Sincerely,
Zclad B, k't

Richard B. White, P.E.
Principal Hydrologist

cc: Andy King




